Introduction
West Nile Virus -WNV is a small neurotropic RNA virus particle that belongs to the Flaviviridae family, genus Flavivirus. It is sustained in arthropods within the transmission cycle between the mosquitoes and birds. WNV is the most widely spread arbovirus type in the world 1 .
Virus particles that are transmitted via arthropods (arboviruses) represent a public health problem and threat to the health of the entire human population, cattle fund, and wild animals around the world. The transmission of arbovirus is directed and determined by ecological interaction of vectors, the host, and pathogen in the environment. Most arboviruses circulate primarily between the arthropod vectors that are fed on blood and wild vertebrates.
Consequently, they can spread onto accidental hosts -humans and/or cattle 1 Birds are natural reservoirs and hosts of WNV infection, while human population and other mammals could be occasionally infected after being bitten by infected mosquitoes In the United States of America (USA), the WNV was recognised for the first time in 1999 when it became the key public health problem spreading across several countries. Today, this flavivirus represents the leading cause of neuroinvasive arboviral disease in the USA and it is responsible for the occurrence of focal seasonal epidemics. Until 2010 almost 1.8 million people in the USA were infected with the West Nile virus, and 12,851 cases of meningoencephalitis and 1,308 lethal outcomes of infection were reported 2, 4, 5 .
In 80% of cases, the WNV infection is asymptomatic. The symptoms occur in insignificant number of patients (around 20%), most frequently in the form of acute system febrile condition -West Nile fever. It is believed that in clinical manifested cases the incubation period lasts from 3 to 14 days. Monitoring of the described epidemics indicates the presence of febrile condition (body temperature above 39 0 C accompanied by fatigue, anorexia, nausea, vomiting, myalgias, artralgia, headache, macculopapulose rash and swollen lymph glands. The disease lasted for 3 to 6 days. In the epidemics occurring before 1999, there were also reported myocarditis, pancreatitis, and fulminant hepatitis cases. Less than 1% of patients with WNV infection develop a neuroinvasive form of disease that is manifested as meningitis, encephalitis, or acute flaccid paralysis and accompanied by higher morbidity and mortality 4, 5, 6 Transitional viremia occurs in patients infected with WNV directly prior to the occurrence of initial symptoms, i.e. in the early disease stage (5 -14 days after inoculation) and it lasts for 4 to 9 days. Prevention of WNV transmission via organ transplantation has motivated a large number of donors' organisations in Canada and USA to introduce the routine donor's serum screening for WNV. In Italy, the study protocols set forth that WNV screening should be carried out within the initial 72 hours after transplantation for all organ donors living in endemic regions 5, 10 .
The WNV infection epidemics in human population in the territory of the Republic of Serbia were reported for the first time in the period from August to October 2012 in northern parts of the country, including the AP Vojvodina 3,7,11 .
The detection and understanding of a complex group of factors that condition the creating of the focus of WNV infection and consequential spreading of this pathogen in the environmental is of the key significance for forecasting and mitigating of future epidemics 1 .
Objectives
1. Determine the most frequent subjective health problems and clinical manifestations in patients with neuroinvasive forms of WNV infection.
2. Determine the presence of comorbidity in patients.
3. Significance of laboratory and serological methods compared to other procedures in diagnostics of neuroinvasive forms of WNV infection.
4. Determine the length of treatment, treatment outcomes, and sequelae in patients with neuroinvasive forms of WNV infection.
Material and methods
The study of WNV infection was conducted as retrospective study by analysing medical documentation of patients who were treated at the Clinic for Infectious Diseases of the Clinical Centre of Vojvodina in the period from January 1 st , 2012 to December 31 st , 2013.
The study included 32 patients who were diagnosed neuroinvasive form of WNV infection based on clinical findings, laboratory analyses, and serological tests.
In all the patients we analysed clinical (febrile condition), laboratory indicators of inflammation process (sedimentation value, C -reactive protein (CRP) and leukocytes, liquor findings) depending on age and sex, on the day of admission and on the seventh day of hospital treatment.
We monitored clinical and demographic indicators (patients' age, presence of health problems on admission of patients to hospital treatment, duration of hospitalisation, place of residence).
Etiological diagnostics was carried out for all patients in the studied sample by means of isolation and identification of the virus and virus antigens from the patients' material using ELISA method and/or by means of RT-PCR methods that were carried out at the Institute of Public Health of Vojvodina, Virology Department.
The results of the study are presented in Tables and graphs and they were processed using standard statistical methods. The x 2 and t-test were used for the purpose of statistical significance evaluation.
Results
Retrospective analysis showed that 32 patients with the diagnosed neuroinvasive form of WNV infection were hospitalised at the Clinic for Infectious Disease of the Clinical Centre of Vojvodina in Novi Sad within a two-year period from the beginning of January 2012 to the end of December 2013. The distribution of patients by age and gender has been presented in Fig. 1 and 2 . The existence of statistically significant difference in distribution of patients by gender has not been determined and neither it was determined among the studied age groups (p>0.001).
p>0.001 There is no statistically significant difference between the analysed parameters (p>0.001). The distribution of the above-mentioned parameters at admission and on the seventh day of hospital treatment is presented in Table 1 . We also analysed the clinical findings of patients at admission and on the seventh day of hospitalisation. Among subjective problems and objective signs of disease at the moment of Lumbar puncture was performed at admission and on the seventh day of hospital treatment in all the patients within the analysed sample (Fig. 4) . analysed groups of diseases in a graphic form (Fig. 5 ) and we found that there is no statistically significant difference in the share of the analysed groups of diseases (p>0.001). The largest number of patients were released from the hospital treatment fully recovered 87.5% (28/32).
Among the remaining 12.5% (4/32) of patients -6.25% (2/32) of patients developed sequelae.
Lethal outcome was registered in 3.13% (1/32) of cases.
p>0.001 The group of authors from Belgrade believe that the number of infected persons within the WNV epidemics in 2012 was higher than the registered one and that a significant number of patients with febrile condition resembling to influenza remained undiagnosed. It is assumed that these patients with non-specific inflammatory symptomatology did not ask for medical assistance or they reported to the institutions of primary health care where they were treated Nolan et al. point to the mortality rate of 6.3% among patients with neuroinvasive WNV infection in the territory of Texas. The report from June 2013 describes that mortality or people with similar diseases in the entire territory of the USA reaches 5%, with the average age of 77 15, 21 . Contrary to American studies, our study indicates a lower mortality rate among the patients -lethal outcome was found in 3.13% (1/32) of cases in the analysed sample.
PCR can be useful diagnostic procedure during an early stage of WNV infection. After seroconversion, it is much more likely that etiological diagnosis will be established via serological tests 22 . PCR testing was performed in 31.25% of patients in our study. Positive result was obtained in 30% of the analysed samples.
South African researchers Zaayman and Venter from the University in Pretoria 4. In most cases, after the administered symptomatic therapy, the complete recovery of patients is achieved.
